Context: People with spinal cord injury and dysfunction (SCI/D) often take multiple medications (i.e. polypharmacy) to manage secondary health complications and multiple chronic conditions. Numerous healthcare providers are often involved in clinical care, increasing the risk of fragmented care, problematic polypharmacy, and conflicting health advice. These providers can play a crucial role in assisting patients with medication self-management to improve medication adherence. Design: A qualitative study involving telephone interviews, following a semi-structured guide that explored healthcare providers' conceptualization of factors impacting medication adherence for persons with SCI/D. The interviews were transcribed and analyzed descriptively and interpretively using a constant comparative process with the assistance of data display matrices. Analysis was guided by an ecological model of medication adherence. Setting and participants: Thirty-two healthcare providers from Canada, with varying clinical expertise. Intervention: Not Applicable. Outcome measures: Not Applicable. Results: Providers identified several factors that impact medication adherence for persons with SCI/D, which were grouped into micro (medication and patient-related), meso-(provider-related) and macro-(health system-related) factors. Medication-related factors included side effects, effectiveness, safety, and regimen complexity. Patientspecific factors included medication knowledge, preferences/expectations/goals, severity and type of injury, cognitive function/mental health, time since injury, and caregiver support. Provider-related factors included knowledge/confidence and trust. Health system-related factors included access to healthcare and access to medications. While providers were able to identify several factors influencing medication adherence, micro-level factors were the most frequently discussed. Conclusion: Findings from this study indicate that strategies to optimize medication adherence for persons with SCI/ D should be multi-faceted.
Introduction
Spinal cord injury and dysfunction (SCI/D) can result in permanent disability and negatively impacts an individual's physical, mental, and social wellbeing. 1, 2 Persons with SCI/D may experience multiple secondary health complications [3] [4] [5] and comorbid conditions. [6] [7] [8] As a result, treatment plans are often complex, 9, 10 involving the concomitant use of multiple medications (i.e. polypharmacy), [11] [12] [13] [14] which often include high-risk prescription drugs (e.g. opioids, benzodiazepines). 14, 15 While research is limited, 16 rates of polypharmacy range from 31% to 87%. [12] [13] [14] Polypharmacy is commonly associated with adverse drug events, 13 reduced medication adherence, 17 increased healthcare costs, 18 and lower quality of life. 19 A recent retrospective study found that individuals with SCI/D and polypharmacy were at a greater risk of experiencing an adverse drug event compared to a non-SCI/D control population. 20 The complexity of medication regimens can adversely impact medication adherence. 21 Adherence involves patients and healthcare provider coordination on timely initiation and discontinuation of medications, as well as consistent implementation of the dosing regimen. 22 Appropriate medication management and optimal medication adherence are dependent upon the functional ability to administer medication. 23 Functional ability includes skills such as correctly identifying medications, timing doses, opening medication containers/packaging, and withdrawing and administering appropriate amounts of medication. 24, 25 Poor medication management and non-adherence can result in increased emergency department visits, 26 re-hospitalization, and morbidity. 27 Although medication adherence is a primary determinant for the successful treatment of chronic conditions, 27, 28 approximately half of all persons with chronic conditions in developed countries do not take their medications as prescribed. 27, 29 The high instances of polypharmacy 9, 13 and health and social complexities 1 in the SCI/D population underscore the need for further research into medication adherence. Through effective communication and patient-centered care, healthcare providers can play a pivotal role in improving medication adherence and self-management behaviors of patients experiencing polypharmacy. [30] [31] [32] However, to the best of our knowledge, research describing healthcare providers' beliefs and attitudes about, and experiences with, medication adherence among persons with SCI/D has not been conducted. Therefore, the primary purpose of this study was to address this gap.
Materials and methods Design, eligibility, and recruitment
Using qualitative methods, individual interviews were conducted with healthcare providers (hereafter referred to as providers). Eligible participants were English speaking providers who practiced in Canada, and provided care for at least one person with SCI/D. Study recruitment materials were shared by the researchers' circle of contacts, professional organizations and associations, and through social media. Interested and eligible individuals were sent the study information and consent form. Participants were purposefully selected during screening for diversity in professions (e.g. physicians, pharmacists, rehab professionals). Written or verbal consent was obtained from all participants before interviews were conducted. This study received Research Ethics Board approvals from the University of Toronto (#34063) and the University of Waterloo (#31790).
Data collection
Providers were interviewed by telephone between March and December 2018 following a semi-structured interview guide. Topics discussed included experiences and roles associated with medication management for persons with SCI/D including barriers and facilitators. A clinical and demographical survey was administered at the beginning of each interview. All interviews were audio-recorded. The interviewers wrote reflexive notes following each interview.
Data analysis
The audio recordings were transcribed verbatim and cleaned of all identifying information. Descriptive data analysis of the transcripts occurred concurrently with data collection. Interviews were conducted until thematic saturation was achieved (i.e. no new concepts identified in interviews). 33 Components of the Qualitative Analysis Guide of Leuven were used to ensure rigor and integrity of analysis. 34 Transcripts from different healthcare professionals were reviewed independently by all research team members to identify common high-level concepts. These concepts were discussed in team meetings and were used to create a preliminary coding framework. Revisions to the coding framework were made as new concepts emerged from subsequent interviews until a final framework was agreed upon by the team. Two team members independently coded two transcripts and compared coding line by line. Any discrepancies were discussed until consensus was achieved. The remaining transcripts were coded independently by the same two team members. NVivo 11 software was used to facilitate organization of data. Once all data was coded, comparisons were made, stratified by profession, using data display matrices following an iterative constant comparative approach. 35 Given the multi-dimensional nature of adherence, study findings are presented using an adapted version of Bronfenbrenner's ecological model, which identifies different levels (i.e. micro, meso and macro levels) of medication non-adherence risk factors. 36 
Results
Thirty-two participants were interviewed (see Table 1 ). The majority of participants were community or hospital pharmacists (n = 12); next highest were physicians (n = 10). The majority of the sample was female (n = 20), had a median of 11 years of clinical experience (range 1-37), and worked in Ontario (n = 30). Healthcare providers described micro-(medication and patient-specific), meso-( provider-specific) and macro-(health system specific) level factors that influenced medication adherence (see Table 2 ).
Micro-level factors
Micro-level factors were the most abundantly described and related to aspects of both medications and characteristics of patients (see Table 3 ).
Medication-related factors
Side effects: All providers, with the exception of one care coordinator, explained how medication side effects could decrease medication adherence for individuals with SCI/D. Providers described patients changing the timing of medications, decreasing doses, or more often, stopping medications entirely because of intolerable side effects. According to providers, these medication changes were often done without provider consultation. According to participants, individuals with SCI/D became non-adherent to medications when the medication side effects interrupted patient participation in therapy or, more generally, "engaging out and about" in the community (C14, Occupational Therapist). Common examples of such interruptions involved pain and anti-spasticity medications (e.g. oxycodone, gabapentin and baclofen), which resulted in undesirable side effects such as fatigue, dizziness, confusion, and constipation.
Perceived effectiveness: Perceived medication effectiveness was another medication-specific factor that providers identified as impacting adherence for individuals with SCI/D. For example, a specialist physician (C30) described how patients' perceptions of improved symptoms were directly linked to their adherence to the treatment. Note: Due to rounding to one decimal, some percentages may not add up to 100. *Participants did not provide an answer to this question. Table 3 Micro level factors influencing medication adherence for individuals with spinal cord injury and dysfunction (SCI/D).
Side effects A care coordinator (CC01) explained that individuals with SCI/D "don't always go back to their physician" with concerns about medication side effects and an occupational therapist (C18) described some patients "finding they have side effects and they just don't know who to turn to and they just stop". An occupational therapist (C13) explained that anti-spasticity medications "make people very drowsy [so] sometimes they'll skip doses of it" and a community pharmacist (C20) described patients reducing doses of oxycodone "because of the constipation". Perceived effectiveness "Number one, whether they actually see a benefit or not and sometimes with some medications, it's clear that you see benefits. For instance, if you take your medications for spasticity, then you really see it. But sometimes if you actually prescribe something that they don't necessarily see the direct benefits, then it's hard for them to be compliant unless they really understand what that's for." [C30, Specialist Physician] "If they're not getting their refills or if they're not coming back on a regular basis, that's something that you do have to monitor or that's something that would signify that [the medication is] not working." [C02, Community Pharmacist] Perceived safety "I had a client who became addicted to their opioids that they were taking and so that was tricky. They went off the opioids, but they were in a lot of pain, so that was a really tricky situation because they were addicted and they were taking too much. So there was a little bit of consulting with their family doctor on that." [CC02, Care Coordinator] Regimen complexity "I think number one [for medication adherence] would be like the frequency. So, I thinkpeople can take things once a day, but I think you are really pushing it when you are asking them to take things twice and three times a day … The other thing that I find is like the actual volume of pills. So, when I can I will also look for opportunities to combine medications so that there would be less pill burden." [C24, Family Physician] " … in terms of I guess how inconvenient it is … like if it's something they were taking every four hours, you kind of have to stop whatever you're doing to take the medication versus if you can give them something that's long-acting that you only take twice a day." [C07, Hospital Pharmacist] " … if you have to do something five times a day, you'll less likely to be compliant than if it's just twice. So, the pharmacist can often help with that." [C28, Specialist Physician] Patient-specific factors
Medication knowledge
"So, if you don't know why you are taking something, it's very difficult to think, 'okay, well I need to take this.'" [C04, Hospital and Community Pharmacist] When asked about factors that impact medication adherence, a family physician (C15) listed "understanding how to use the medication" and "understanding, in general, the importance of the medication." Preferences, expectations, and goals A case coordinator's patients with SCI/D felt it was "too many medications" so they "just start[ed] cutting things out." [Case Coordinator CC01] " … they don't want to be [taking] medications long-term, so that influences how much they take, when they take it and how long they take it." [C27, Physiotherapist] "Expectations are a big thing. Specifically, like if they are taking something for a medicationlike a pain medication where you can see the results or you're expecting a change and you are able to notice that, it's a lot different than if you're treating like hypertension where, you know, they can't really see the results and so, the expectations of what they are going to get out of the medication." [C05, Community Pharmacist] "Normally [goals involve] quality of life. A lot of [patients with SCI/D] do mention pain relief … A lot of them arewant to be able to just continue on with the day without pain." [C02, Community Pharmacist] " … I think in the longer term it probably also, depends on the patients' goals for themselves and whether they start valuing quality of care over quantity, or yeah, quality of life versus quantity of life, especially if their condition is starting to deteriorate. Sometimes they may not want to continue certain medications because of their long terms goals."[C26, Family Physician] "So, medication compliance … so I've noticed that there is one medication, and I forgot the name, but it is one that they have to take and they're not able to eat their meal after. And one of the things that impacts them taking that one on a regular basis is that they have to wait a certain amount of time before they're able to eat and I think it's like two hours or so. So, I guess the activities that they have to conform to, or the conditions while taking their medication." [C13, Occupational Therapist] Severity of injury, cognitive function/mental health, and time since injury " … if the injury is minor … then it's not totally affecting their daily life, they may only use the medication when things get a little worse … Even though they may be supposed to take it on a daily basis … if it's not bothering them, they may not [take it] … Yeah, so the less severe the injury is, the more prone … they are to not adhering, essentially." [C10, Community Pharmacist] "[For] traumatic accidents, spinal cord injury and brain injury can go hand-in-hand … [individuals with brain injuries sometimes have] difficulty remembering to take their medications [and might be] … less likely to take their medications … forget to take [ NO. S1 S219 Some community pharmacists described using their medication dispensing software to track late or early medication "pick-ups" from the pharmacy, which were considered proxies for patient medication adherence and potential indicators of poor medication effectiveness. These pharmacists interpreted early pick-ups as insufficient medication doses and lack of pick-up as medication ineffectiveness.
Perceived safety: Safety was the least discussed medication-related factor impacting adherence, and focused mostly on patients' fear of addiction to pain medications. As a consequence of this fear, some providers discussed that patients may refuse to fill a prescription, decrease doses, or independently wean off medications. However, not all providers felt that this fear of addiction was justified. One community pharmacist (C08) described how she tried to alleviate her patients' fear of addiction to pain medications by explaining the medication's proven safety in the general public and the medication titrating process (how the dose of the medication will be increased or decreased).
Some providers also talked about patients who experienced addiction to medications. For example, a care coordinator (CC02) shared her experiences working with a person with SCI/D who became addicted to an opioid medication and the subsequent difficulty her patient encountered with pain during a provider-monitored deprescribing process.
Drug regimen complexity: Many providers discussed how complex medication regimens, involving dosing, timing, and the number of medications, could decrease medication adherence for patients with SCI/D. For example, a family physician (C24) explained how the frequency and quantity of pills negatively impacted adherence, so she minimized the dosing frequency and combined multiple medications into one pill to decrease the pill burden. Pharmacists and physicians explained that the timing of the medications could sometimes impede daily activities, resulting in decreased medication adherence. A common solution was to increase medication doses or substitute with longer-lasting medications.
Patient-specific factors
Medication knowledge: Overall, most providers indicated that the medication knowledge of individuals with SCI/D could impact adherence to medications. Providers agreed that patients who were informed about the indication, the pharmacodynamics (biological and physiological effects), how to take medications, and the dosing of their medications were more likely to adhere to their regimen.
Patient preferences, expectations, and goals: Providers described how many individuals with SCI/D preferred to avoid prescription medications, which was thought to decrease medication adherence. Perceived patient preferences included avoiding prescription medications all together, decreasing the number of prescription medications taken concomitantly, or decreasing the duration of prescription medications. A few providers also described how experiencing a therapeutic benefit from a medication was directly linked to patients' expectations of the medication. When patients' expectations were not met, this could impact their medication adherence.
Providers also discussed how patient goals impacted their clinical activities, such as prescribing/deprescribing medications and providing information/education. Some physicians explained that their patients' goals relating to quality of life were taken into consideration when stopping a medication. For example, a physician (C26) described the balance of quantity versus quality of life, and how this balance could impact a patient's decision to continue taking a medication.
Occupational therapists explained that patients with SCI/D preferred medications to fit into their lifestyles and daily routines, and how sometimes, despite the therapeutic benefit of a medication, patients choose not to take the medication if the timing was inconvenient. This patient preference was described by an occupational therapist (C13) using an example of how medications could interfere with meal routines, thus impacting quality of life.
Severity of injury, cognitive function/mental health, and time since injury: Overall, there was agreement among healthcare providers on the injury-related factors that impact adherence: severity and type of the injury; cognitive function/mental health; and time since injury.
The type (e.g. traumatic versus non-traumatic) of the injury was identified as a factor that impacted medication adherence for individuals with SCI/D. For example, some providers felt that patients with less severe injuries were generally less adherent because patients perceived their injury symptoms to be mild enough to not necessitate medications. Providers explained how the severity (i.e. tetraplegia versus paraplegia) of injury could impact physical mobility and dexterity, which could limit patients' ability to physically take medications and therefore decrease medication adherence.
A few providers focused on the impact of SCI/D on patients' cognitive function/mental health, which was thought to have the potential to decrease adherence. Providers generally agreed that untreated mental health concerns such as post-traumatic stress disorder (PTSD), depression, anxiety, bi-polar disorder, and dual personality disorders could result in decreased adherence. Further, providers explained that the amount of time post-injury could impact medication adherence, describing individuals with recent SCI/D injuries being more likely to have depression or "feel very down" (C08, Community Pharmacist), which could decrease adherence because patients may lack the motivation to take their medications.
Caregiver support: Almost all providers explained how caregiver support influenced medication adherence for individuals with SCI/D, especially when the individual had limited upper body movement. The caregiver's influence was viewed by providers' as potentially positive or negative, depending on the caregiver and their relationship with the patient. For example, a hospital pharmacist (C07), who worked predominantly with youth, explained that with her population, having a supportive caregiver was paramount to medication adherence because the caregiver was generally the one administering the medications. Most family physicians and community pharmacists agreed, explaining that caregivers assisted in picking up medications from the pharmacy, reminding persons with SCI/D to take their medications, physically administering the medication, or providing emotional support using motivational speaking to encourage medication adherence. Most rehabilitation specialists and specialist physicians agreed that caregivers had a positive influence on medication adherence; however, they also noted that caregivers could negatively influence adherence, either intentionally, by withholding medications when they didn't feel it was needed, or unintentionally, by forgetting or being unavailable to administer a medication at the proper time.
Meso-level factors
Two meso-level ( provider-specific) factors were identified by providers as impactful on medication adherence for individuals with SCI/D (see Table 4 ).
Providers' knowledge and confidence: Most providers felt that their clinical knowledge and confidence with the SCI/D condition and SCI/D-related medications indirectly influenced medication adherence of their patients by influencing the amount of medicationspecific information they were able to share with their patients. For example, a nurse (C12) explained that her knowledge relating to medications for individuals with SCI/D enabled her to provide education to patients, which was believed to increase adherence. This provider described having more time to spend with patients to explain the therapeutic effects of the medications. Conversely, a physician (C15) felt that patients would not be able to differentiate between knowledgeable and unknowledgeable providers as long as the provider sounded confident. He felt that portraying clinical confidence was important when getting 'buy in' from the patient when a medication was initiated.
Building patient trust: Almost all participants interviewed discussed the importance of building trust, which led to improved information sharing, more informed patients, and ultimately improved medication adherence. For example, community pharmacists talked about establishing trust, often describing their interactions with individuals with SCI/D as "familylike". A family physician (C15) explained that the subset of patients with SCI/D who have "congenital Table 4 Meso level factors influencing medication adherence for individuals with spinal cord injury and dysfunction (SCI/D).
Provider-specific factors

Knowledge and confidence
"I think sometimes it does help to influence [adherence], or at least with my knowledge [because] I do have a little bit more time than a doctor to explain what and how each medication works with them and the combination of medications and how that has a therapeutic effect on their bodies. So, sometimes, depending again on the client's state of mind, it will help them to see it more or even things like bowel treatments and bowel routines, knowing how the enema works can help with compliance." [C12, Nurse] "I mean I guess in theory if I didn't know what to prescribe, then I wouldn't prescribe it and so they wouldn't use it. So, I guess to that extent, yes. Like, if you're talking though like you're saying how knowledgeable I am like impacts the level of buy-in, I don't think so. I think -I don't think patients necessarily have a great sense of you know, whether you do or don't know what you're talking about. I think as long as you know, you come across as sounding confident, I'm not sure that they know whether you do or don't really have great knowledge." [C15, Family Physician] Building patient trust " … [creating a] family atmosphere [with the patient and their caregivers to create] this background bond … [so they] don't feel scared to be honest with you." [C08, Community Pharmacist] " … sit[ting] all together talking like a family." [C06, Community Pharmacist] " … their lives have been so medicalized that they really don't have much trust in healthcare providers and it's more like they don't want to take it and I think they're like sort of exerting some autonomy by sort of deciding not to take it." [C15, Family Physician] conditions" or experienced their injury "from a young age" often had more issues with medication adherence because their life has been medicalized resulting in decreased trust in providers. This physician felt that such patients might choose not to take their medications as a show of autonomy or self-control in their lives.
Macro-level factors
Participants identified two main macro-level (health systems) factors that influenced adherence for individuals with SCI/D (see Table 5 ). Availability and accessibility of healthcare services: Many providers understood that their patients with SCI/D had undergone a major transition following their injury. Most of these patients had new healthcare needs, which required them to learn the necessary skills to navigate the healthcare system in order to access providers and treatments. Being a new user of the system, providers considered many of these patients to be likely to have poor medication adherence due to transportation difficulties, long wait-times for appointments, inaccessibility of healthcare facilities (including organizational resources for assessment), and insufficient government funding for some health services. Each of these factors limited access to providers for medication refills, medication reviews, or to ask questions about their medications.
Many providers described using alternatives to inperson appointments to improve healthcare access for individuals with SCI/D, such as video or telephone appointments, email communications, and home visits. For example, a hospital and community pharmacist (C04) described the importance of home visits for services such as medication reviews for this population in order to have discussions with patients about their medications instead of simply delivering the medications.
Lack of government funding for health services was another factor that participants identified as impactful on patients' medication adherence. Pharmacists and physicians both felt that adherence-focused medication reviews, which aim to improve patient medication-knowledge and adherence, were underfunded. In addition, the need for more personal support worker/attendant funding was highlighted by occupational therapists to ensure timely administration of medications.
Availability and accessibility of medications: Providers also described how cost, insurance policies, refill policies, and home delivery services impact medication adherence for individuals with SCI/D. In general, prohibitive costs and inadequate insurance were thought to decrease medication adherence, while refill policies and delivery services had the capacity to increase adherence.
Medication cost was the most frequently discussed macro-level factor, as providers felt that some patients took fewer pills when a medication was not covered by their drug plan. Providers understood that individuals with SCI/D who were not eligible for public drug plans and did not have private plans may be more likely to be non-adherent due to medication costs. A few providers also discussed pharmacist and physician Table 5 Macro level factors influencing medication adherence for individuals with spinal cord injury and dysfunction (SCI/D).
Health system factors
Availability and accessibility of services " … it can be you know, very overwhelming, I find. Particularly affecting sort of you know, sort of my clients who are males and they're in their 30s, 40s even 50s who [prior to] their spinal cord injury had, you know, little to no interaction with the healthcare system. And now, you know have major healthcare needs. I find, you know for a lot of them, they kind of struggle in the beginning in terms of wrapping their head around it. I find for people who have been connected with the healthcare system longer, it's sort of not as jarring." [C15, Family Physician] "With this population, if it's the inability of them sometimes to maybe get into the pharmacy so that they are not getting the one-on-one counselling, so they can fall through the cracks. So, someone, you know, everybody just assumes it's easier just to keep sending the medication [medication delivery] versus anyone going out having the discussion with them about it are big barriers [to supporting patients with SCI/D with their medications]." [C04, Hospital and Community Pharmacist] " … it's hard to find [personal support] service that can service the number of hours that they require." [C14, Occupational Therapist] " … the PSW [personal support worker] is the one actually administering the medication." [C18, Occupational Therapist] Availability and accessibility of medications " … when medications aren't covered, especially the ones for just physical pain treatment, that can really inhibit the amount the patient can actually take or what they will be willing to take and a lot of times it's a little frustrating I think for us, as well, because we know that they might need these medications and they might not be necessarily willing because of the cost." [C02, Community Pharmacist] " … my office will fax the prescription over to the pharmacy so that [patients with SCI/D] don't have to take it in … .and the pharmacy will deliver the medications." [C15, Family Physician] refill policies and home delivery services as other factors that influenced medication adherence for individuals with SCI/D. For example, a family physician (C15) described frequently faxing medication prescriptions to the pharmacy and having the pharmacy deliver medications to ensure consistent use of medications.
Discussion
To our knowledge, this qualitative study is the first to have explored providers' perceptions of factors that influence medication adherence for persons with SCI/ D. Overall, providers identified many different factors that influenced medication adherence, with the majority of the factors being at the micro-level. Relatively fewer factors were identified at the meso-or macro-levels. Despite the majority of factors being related to characteristics of patients (e.g. medication knowledge, severity of injury, comorbidities) or medications (e.g. side effects, complexity of regimen), providers identified several intersecting factors at the meso-and macro-levels (e.g. building trust, spending more time with patients, improving accessibility of providers, and access to medications) to help optimize medication adherence. Many of these factors align with factors previously identified relating to adherence for other chronic conditions. 27, 28 Of the medication-specific factors, side effects of medications were commonly described as negatively impacting adherence, as well as the lack of immediate bio-physiological feedback of the effectiveness of medications. To address these issues, providers spoke of the importance of creating more opportunities for patients to interact with healthcare providers (virtual or inperson) to help establish trusting relationship with patients. Spending more time with patients and caregivers could help increase their respective knowledge of their medications, as well as provide opportunities to discuss any concerns. Previous research among persons with multimorbidity has shown that difficulties seeking information, interacting with healthcare providers, and accessing healthcare resources were common barriers that result in decreased medication adherence. 37 However, healthcare providers can improve medication adherence and self-management behaviors by fostering collaborative relationships and meaningfully engaging with patients and their caregivers. [30] [31] [32] Interestingly, participants who were from rehabilitation backgrounds commonly spoke about encouraging patients to self-advocate when speaking with physicians about medication concerns. Competing medical demands during appointments with constrained time may restrict opportunities for patients to speak about medication concerns. Previous research for persons with SCI/D has highlighted challenges with access to primary care (e.g. transportation, timely appointments). 38, 39 Traditional fee-for-service primary care models with time restraints on clinical encounters (e.g. one problem per visit) are problematic for persons with multimorbidity. 40 Our findings reinforce the importance of holistic patient-centered care, 41 that reflect the goals and needs of patients and caregivers in a welcoming non-time limited environment.
Given the accessibility challenges identified in our study, community pharmacists are well positioned to play a leading role for medication management among persons with SCI/D. Community pharmacists are one of the most accessible healthcare providers for persons living in the community, especially those with disabilities, and as such, providing more educational opportunities for pharmacists to conduct medication reviews among persons with SCI/D may be warranted. Our results reinforce the importance for clinicians to have the knowledge and confidence related to medications for person with SCI/D.
Our findings also identified that pharmacists reported using prescription refill behavior as a proxy for adherence. While this may be an acceptable method to gather information on medication-taking behavior, having open conversations with patients and caregivers are the more recommended strategies. 42 Ongoing discussions with patients and caregivers may be more helpful to build trusting relationships for optimal clinical care. Leveraging technology may also improve communication with patients thereby enhancing access to healthcare providers in addition to promoting adherence among persons with disability. 43 As an example, a recent pilot study in the United States examined the impact of interactive text-messaging and reminder follow up phone calls to persons with more than one chronic condition and found the intervention improved adherence. 43 Another key finding from this research is the impact mental health may have on adherence. Healthcare providers identified that persons with SCI/D may have co-occurring mental health issues such as depression and anxiety, which may impact their abilities to cognitively manage the complicated medication regimens that are often prescribed. A previous meta-analysis has shown that persons with chronic conditions and depression have 1.76 times higher odds of being nonadherent to their medications compared to those without depression. 44 Healthcare providers should be aware of this vulnerability for persons with SCI/D, and consider screening for mental health concerns during regular visits and medication reviews. 
Limitations of the study
This study has some limitations to note. We experienced challenges recruiting physicians, and relied heavily on our snowball sampling strategy, which meant that our physician participants likely had more clinical expertise with SCI/D compared to the general physician population. Further, despite our best efforts to interview different types of providers, few specialist physicians (e.g. urologists, physiatrists) participated in the study. Future research would be warranted to further explore specialists' perceptions of factors that influence adherence, as well as other general practitioners with less experience of the SCI/D population. The majority of our participants were recruited from one province, thus future research would be warranted in other jurisdictions with different healthcare system structures.
Conclusion
Overall, healthcare providers identified many different factors that influenced medication adherence for individuals with SCI/D. While this work highlighted the perspective of healthcare providers in regards to medication adherence, it is equally important to understand patients' perspectives. Future research by our team will explore the lived experiences of individuals with SCI/D and medication management. More research is warranted to explore how policies and practice changes may assist with creating more person-centered, clinical engagement opportunities around medication adherence and medication management more broadly.
